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SUMMARY.

A ;—é-scéle model of the Grummen XTB3F-1 airplane was tested in
the Langley T- by 10-foot timnel to determine the stability and control

characteristics and to provide dats for estimating the airplane
The report includes longitudinal and lateral’

handling qualities.
stability 'and control characteristics of the complete model, the
charactéristics of the isolated horizontal tail, the effects of
verious flow conditions through the -jet duct, tests with external
stores attached to the underside of the wing, and tests simulating

landing and teke-~off conditions with a ground board.

The handling characteristics of the airplane have not been
computed but some conclusions were indicated by the data. An

improvement in longitudinal stability was obtained by .tilting the
It is shovn that if the wing flap iIs spring-

thrust line dowm.
loaded so that the flap deflection varies with airspeed, the airplane
will be less stable than with the flap retracted or fully deflected.’
An increase in size of the vertical tail and of the dorsal fin gave

more desirable yawing-moment characteristics than the originzsl vertical
Preventing air flow through the Jjet duct

tail and dorsal fin.

systen or simulating jet operation with.unheated air produced only
small changes in the model characteristics. The external stores on -
the underside of the wing had only small effects on the model .

characteristics.

After completion of the investigation, the model was returned
to the contractor for modifications indicated by the test resulis.

UMNCLASSIFIED
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. TNTRODUGTION

At the requestof the Bureau of Aeronautics, Navy Department, a
%-scale povered modgl‘of the Grumman XTB3FP-l airplane has been tested

to provide date for estimating handling qualities specified in

reference 1. Sufficient data were obtained to allow for estimating

‘the most important longltudina.l directional, and lateral static
stability and control characteristics both near and awyay from the

aground. } ,

' COEFFICIENTS AND SYMBOLS ’

’

The results of the tests are presented ag standard NACA
coefficients of forces and moments. Rolling-, yawing~, and pitching-
moment coefficients are given about the. cen‘her-of-gravity location
shown in figure 1 (25 percent of the meen aerodynemic chord). The
date are referred to the atability axes, which are a system of axes
having their origin at the center of gravity and in which the Z-axis
is in the plane of symmetry and perpendicular to the relative wind,
the X-axis is in the plane of symmetry and perpendicular to the .
Z-exis, and the Y-axis is perpendicular to the plane of symmetry. The
positive directions of the stability axes, of angular displacements
of the airplane and control surfaces, and of hinge moments are shown
in figure 2. . . : . .

The cbe'fficients anid symbols are defined as follows:'

Cr, 1ift coefficient (Llft/q_S)
CL, horizon'bal—tall 1ift coefficlent (Lift/qst)
Cx .longitudinal-force coefflcient (X/qS) '

Cy lateral-force coeffic:.en‘b (Y/qS)

e, o roll:.ng-moment coefflclent (L/qu) d . - ‘ R
Oy ' pitchmg-_mgment coefficient (M/qSc')

C, yawing-moment coefficient (N/qSb)’ -

C hinge~moment coefficient (8/qb'E°)
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effective thrust coefficient based on wing arsa (Tepr/dS)
torque coefficient. based on wing area and span (Q/qS’b)
torque coefficient (Q/pVeD3)

vropeller advance-diameter ratio

Y

forces along axes, pounds

moments about axes, pound-feet

hinge moment of controi surface, pouﬁé.—feet

pr0peilef or jet effective thrus;t, pounds -

propeller torque, pound-feet

free-stream dynamic pressu:c;e s .pounds per squaxé foot (pVe/2)
effeptive aynamic‘ éréésure at tail, p&mmds pex; square foot
wing area (8;573 sq £t on model) -

horizontal-tail area (2.14. sq Tt on model)

alrfoil section chord, feet

- wing mean asrodynsmic chord (M.A.C.) (1.198 £t on model)

root-mean-square chord of a control surface back of hings
line, feet

wing span (7.50 £t on model)
control-surface span along hinge line, feet

air velocity, feet per second

s i e e e S % e e e S e | e ity i e
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VSG stalling speed of airplane, glide configuration

vSL stalling speed of airplane, landing configuration

D propeller diameter (1.625 £t on model)

n propeller speed, revolubtions per second

and

p mass density of air, slugs per cubic foot

17 angle of attack of original thrust line, degrees

Ly angle of attack of tail chord line

¥ angle of yaw, degrees

ig angle of stabilizer with respect to original thrust line,
positive when trailing edge is down, degrees

ipin angle of the fin with respect to the plane of symmetry,
positive when trailing is to the left, degrees

5 control-surface deflection, degrees

Oramtatl Tentall deflection with respect to the stabllizer,
positive vhen brailing edge is depressed, degrees

B propeller blade angle at 0.75 radius (22° on model, except

' vhere othemdse noted)

8:Ce 'tail-ofx aerod.ynamic-cen‘ber loca.tion, percent wing mean
aerodynamic chord

Dy neuwtral-point location, percent wing msan aerodynamic
chord (center-of-gravity location for neutral stability
in trimmed flight)

Subscripts:

a aileron (agp, &y, right and left aileron)

2] slevator ‘) ‘

r rudder
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f " flap )
t tab, .-
s denotes partial derivatives of a coefficient with respect

to yaw (éxarmie: Cz\!r 307, /5;;)

MODEL AND A:PEARA‘IUS

The XTB3F-1l airplane is a two-oplace midwing -carrier-based
torpedo bonmber with conventional retractable landing gear. It is
powered. with a reciprocating engine in the nose driving a single-
rotation propeller and a jet engine with air inlets in the root of
+hé wing and jet exit at the tail. Verious sizes of engines may be
. ingtalled in the airplene. In the present report the airplane is
troated: as having a Pratt & Whitney R3350-2L4 engine and a
Westinghouse 24-C Jet engine. The airplane is designed to carry
a torpedo internally and a radar unii, a varied assortment of
rockets, bombs, gas tanks, and gun packages externally under the
wing. .The elevator has some overhang balance, the rudder has a
small shielded horn, and the ailerons have linked-plate internal
balance and spring tabs. A summery of. the ohysical characteristics
of the airplans 15 presented in table I.

The model was furnished by the Grunnnan Afrcraft Engineering
Coxrporation. A ‘three-view drawing of the %-sca‘le model is shown

in figwre 1 and photographs of the model mounted in the tunnel are
given in figure 3.

The wing of the model was equimaed with a slotted trailing-edge
landing flap which on'the airplene.is soring-loaded so. that the
maximum flap deflection varies with 1lift coefflcient as shown in ‘
figure 4. Plain a:.lerons which could des locked a’b any ‘desired deflection
were provided. , )

'The vertical tail and dorsel fin of the model as furnished
(fig. '5) were modified during the course of.the tests. For some
tegts the area of the vertical tail was increased by addition of
ares at the tip or root using: straight-line fairing and the original
dorsal fin was replaced by the largs dorsal fin (fig. 6). The
vertical-tail revisiong compare geometrically 4s shown in table IT.
Except where otherwise noted, the vertical tail was set at an angle of
.of -2°%15' to the airplane center line.. The dorsal fins were shifted
fore and aft along the fuselage with change of vertical tail so as
to always meet the ‘leading edgd of the finli.. -

e

. '
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Dotails of the horizontal tail of the model are given in
figure 7, and stabilizer and elevator ordinates are given in table III.
For tests of the isolated horizontal tail, a block (fantail) was
added to replace the piece between the two halves of the elevator
that remaing fixed to the fuselage of the model. The fantail was
attached to the stabilizer and pivoted about the stablilizer pivot
point (1.67 in. ahead of and 1.30 in. below the elevator hinge line).

The model was equipped with a four-blade propeller using
blades A of reference 2 cut down to a diameter of 1.625 feet. The
propeller was driven by a 35-horsepower electric motor, the speed

of which was determined from an elsctric tachomster whoss error is

within $0.2 percent. The original propeller thrust line is shown in
figurel; and the thrust line tilted down 39, in figure 8.

Por simunlating operation of the airplane Jjet, the fuselage of
the model was fitted with cut-~outs which made it possgible to duct
unheated air into the model from a blower located outside the tunnel.
The outside air could be used in an aspirator device to draw air
through the wing inlet duct to exhaust at the model jet exit, or the
outside air alone could be used to simulate the jet. Detalls of the
setup -are shown in figures 9 and 10.

Ducting the eir supply onto the tunnel balance frame introduced
larges lift forces and rolling moments which were balanced by
compensadtors ingtalled on the tunnel balance system. Except for
errors in compensation, the outside air contributed only a thrust force
along the jet axis.

External stores to be atbtached to the underslde of the wing of
the model iIncluded two 150-gallon fuel tanks, two twin S5O0~caliber
gun packages, and a radar unit for the right wing tip (fig. 11).
The attaching support for the radar unit was a short streemlined
strut. The supports for the tanks and gun packages simnisted an
airplane installation consisting of short pylons and sway braces.

The model configurations referrsd to in the text and on the
Tigures were as follows:

i Pover Sp .
Conf;lgura'bn.on . (piston engine only) (rlg 2) Landing gear
Glide Windmilling propeller 0 Retracted
Power-on clean | Normal rated power 0 Retracted
Ianding Windmilling propeller 50 Extended
Approach "1/2 normal rated power 50 Extended
Wave-off . Military rated power 50 Extended
Take -off Verying Tg' at constant o | 20 Extended




NACA RM No. LTGLT <Y 1

When the effect of the ground was reguired, a ground board
which completely spanned the tunnel and extended about 40 inches
ahead of and 80 inches behind the pivot point of the model was placed
below the model (figs. 12 and 13). The ground board was positioned .
to give a minimum clearance of l/h inch at the main landing-gear
wheels with the length of landlng-gear gtrut correspondlng to the
static wheel position.

Without the ground board in place, the wheels were in the fully
extended position when the landing gear was extended.

TESTS AND RESULTS

Test Conditions

Langley 7- by 10-foot tunmel.- The tests were made at dynamic

pressure of 16.37 wounds per square foot except when the test speed
was limited by the thrust available fyrom the model propeller or Jjet.
Tegts with military rated power were mede.at a dynamic pressure of
9.21 pounds per square foot, tests of the jet effect at .09 pounds
per square foot, and tests V1th high values of Tc' wvith the ground
board in place at k. 09 and 2.30 pounds per square foot. The dynanmic
pressures correspond to airsyeeds between 30 and 80 miles per hour.
The test Reynolds numbers were between 300,000 and 900,000 based on
the wing mean aerodynsmic chord of 1.198 feet. Because of the
turbulence factor of 1.6 for the tummel, the effective Reynolds
number (for maximum 1ift coefficients) an a dynamic pressure of
16.37 pounds per square foot was about 1,400,000.

Langley L~ by 6-foot tunnel.~ The tests were made at a dynamic
pressure of 13 pounds per square foot, which corresponds to an
airspeed of about Tl miles per hour. The test Reynolds number was
about h65,000 based on the average horizontal-tail chord of 0.708 feet.
Becauvse of the turbulence factor of 1.93 for the tumnel, the effective
Reynolds number (for maximum 1ifb coefflclenﬁs) was about 900,000.

Corrections

Complete model.~ The deta obtained with the ground board in
place were not corrected for tares caused by the model support strut
bocause of the impracticability of obtaining tarss. dJet-boundary
corrections were not applied because they have been shown to be
negligivle for the grovnd-boerd test installation. The data obtained
with jet operation simulated were not corrected for tares caused by

RN RV Pl R [EE—— S,
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the model support and air-supply equipment. The model with external
stores was tested inverted so that interfeXence hetween the supvord
strut and the external storesg would bé smdll, and no tare corrections
were applled to the data. All other ‘data ha.ve been corrected for
tares caused by the model support strut; and jet-boundary corrections
have been ap-_olied to the angles of attack, the drag coefficients, and
the tail-on pitching-moment coefficients. The corrections were
computed as follows by use of veference 3:

Lo,

|}

0 .9580L ]

ACy = ~0.01k2Cr2

' acy = ~7.060; {22833 L 5.1a73
o V‘lt q Blt

where Aos- is in degrees. All Jet-boundary corrections were added to
the test data. :

]

#

Isélatéd‘ horizontél teil.- All data have been corrected for
tares caused by the model support strut. A Jet-bomndary correc'bion ‘
has been am:lwed ‘co the angle of attack as follows:

"-’% = 1.46C,,

The jet-boundary correction to the hinge moment was considered
negligible.

i

Tegt Procgdure

Propeller calibrations were made by measuring the longitudinal
force of the model with flavs and landing gear retracted and tail
off at an angle of abtack of 0° for a range of propeller speeds.
Thrust coefficients were dstermined from the relation

'

TC; = Cx v -C
propeller operating X:_1_:'z'opellea:‘ removed
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The torque coefficients were computed by use of a’calibration of
motor torque as a function of minimum current. The results of 'bhe
model propeller calibration are vresented in figure 1k, Do

The variation of thrust coefficient with 1ift coefficient for
the full-scale airplane and the model isg shown in figure 15. The
date for the full-scale airplane were obitained from the Grumman
company. The estimated thrust coefficient and model torgue coeffi-
cient for take-off are presented -in figure 16. The thrust coeffi-
cients of the airplane were reproduced during power-on tests by the
vae of figures 1% and 15 to match the propeller speed and 1ift
coefficient of the model. The value of T.' for the tests with
propeller windmilling was abount -0.03. In general, the torque coeffi--
c(zlen‘bs fc))r the model were nearly the same as 'bhe a.i'r'plane coefficients -
fig, 17

At each angle of attack for power-on yaw tests the propeller
speed wag held constant throughowt the yaw range. Since the 1ift
and thrust coefficients vary with yaw when the propeller gpeed and
anglé of attack are held constanb the thrust coefficient is strictly
correct only at zero yaw. .

Latev-al-sta'blllty derivatives were obtalned. from pitch tests at
angles of yaw of ¥5° by assuming a straight-line variation between
these points. The 1arge -symbol points on the plots of lateral-
stability derivatives were obtained by measuring glopes through
zero yaw Trom yaw tests. The alleron tes’cs were made with propeller
windmilling. )

The model was tested with four configurations of the jet system.
For the most part and except where otherwise noted, the duct system
wes clear from wing inlet to tall exit with no restrlo’c:.on placed
upon the flow of air. For some tests the air-supply setup as shown
in figure 9 was installed and tests were made with the following
configurations: -

Flow condition "P" - Tests with the jot exit and inner nozzle
plugged..

"Flow condltion T . Tests made duplicating full-scale mass
flov into wing inlets and also thrust of jet. The inflow corresponds
to full-scale flow conditions realized with the Westinghouse 24-C
Jet vnit operating at 12,000 rpm at sea level. Average values of
mass flow obtained in the model tests compare with full-scale data
as shown in figure 18.
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Flow condition "S® - Tests made with a étraight section replacing
the inner nozzle (fig. 9) so that thrust of the jet could be simu-
lated while flow of air into the wing inlets was zero.

The Te' variation with Cy, duplicated by jet simulation is
showvn in figure 15 concluded.

B

Presentation of Resulbts -

The resulbts of the test are presented in the following figures:

(1) Longitvdinal: Figure
Glide configuration: ) .
Original thrust 1ine . . + v v v « v o ¢ « o o + « o 19(a)
Thrust line tilted down 32 « & o « v o o o o « « » « 19(D)
Power-on clean configuration: - )
“Original thrust 1in6 « « « « + v « v ¢« o v o o o » .+ 20(a)
Thrust line tilted dovmn 3° . . . . « « « « . . . . . 20(Db)
Landing configuration: ’ .
Original thrust 19ne + « v « « o o« « o o o o « « » » 21(a)
Thrust line tilted down 3% « ¢ ¢ « v o o o o « o « » 21(Db)
Approach configuration:

Original thrust 1IN8 + « o o » « v s s « o o o « o o« 22(a)
Thrust line tilted down 3° + &+ + v 5 o o s o o » « » 22(D)
Trimt ChaNGES + o o o 5 o s ¢ s o s s 5 & 2 ¢ s o o 2 o+ 23
Wing-flap deflection « + + « « o « i o o s » s s o+ o o 2k
Propeller Dlade angle « « « o« « ¢« ¢« ¢« s o a » o s ¢ s o &« 25
Neutral DOInts8 « ¢ s o v o o o o o s o o o o o s o« « 26, 27

(2) Lateral:
Stability parameters .« « + « o 4 ¢ o s e o s 0 s o s 0 . 28
Cheracteristics in yaw:

Glide configurabionl « o « o ¢ « o s o s o o« o o o« + + 29
Power-on clean configuration « . « + + . & e s o« s« 30
Landing configurabion .+ « « ¢ ¢ ¢ ¢ o ¢ o + o « ¢« o« 31
Approach configuration ¢« + + « ¢ o o o o ¢ & o2 o « « 32
Wave-off configuration + « +» o o s s o o ¢ « s ¢ o s & 33
Propeller blade 8RELe + s o o o 4 o o o ¢ s ¢« o+« « 34
Ailexron characterisbics + o« o o 4+ ¢ ¢ o o o s 8 o s & o » 35.
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(3) Jet Simulation:
Longltud.lnal .
Propéller off flow conﬁ.n.’c:.on "P“ IR T R S 36(a)

. .Propeller off flow condition "I" « . . ~. T i uw . 36(D)
.. Propeller off flow condition "S" . . . . . . T .-, 36(c)
“ Power-on clean configuration, flow condition "P" ... 36(4)

Power-on ‘clean configuration, flow condition "IY . . 36(e)

"'.=Neu.calpoin‘os.....‘..........,..,..-37

Landing configuration, duct system open and closed . . 38

Characterlstics in yaw: T
Glide configuration, flow conditions "P" and "I" . . . 39
Landing conflgura'bn.on, d.uc:'b sysi:em onen and closed . ko

(4) Grou.nd Board: ’ ~
Landing configuration . . & « @ o v o o 0 o v 0 e 0o . .0 U1
Take-off configuration: ) ) _
Elevator control +'¢ « ¢ ¢ o ¢ o 4 o 4 e o4 aze . o . k2
Rudder control, ¥ =02 i . v v ¢ v v ¢« v o v v o o v . 43
Rudder control, similated crosswind « + ¢ «iele o o o+ 4l

(5) External Stores. -

Charecteristics in Pitoh « « o o o o o v 5 o s o o s A5, L6
L&teral" Stablll-by paI‘BIzle'bPI'S e 8 3 % v s e.®w e S e . 1“7
Characteristics in JAW + o o o « « o o o o o« a. 0 o « o » » U8

(6) Isolated Horizontal Tail: '
Elovator deflection + « o o + « o s o 0 s o o o « « « « 49(a)
Tab deflection + « o o « v s o o s 2 « o o o o o o« » « 49(D)
Fantail deflection « « o o o o o o s 0 o s oce.e o o« « 49(c)

. DISCUSSION

Data are presented from which handling characteristics of the
airplane can be estimated; however, this discussicn will present
only the more nmportant or msual results :mdlcated by the data.

Longitudinal stability.- The results of the “tests -to determlne

longitudinal-stability characteristics are presented in figures 19

to 27. The data of short tests run consecubively to aid in the
estimation of the most important trim changes of section D-6 of
reference 1 are presen‘bed' in figure 23; these data should be used in
conjunction with the more complete data of figures 19 to 22 and

49 to determine the increments of’ elevator.deflection and hinge moment
required to balance the trim changes due to change of engine power
and flap deflection...The model propeller was not’similar to the

i v ot s A A v e s 4 = = < b m armmmmmepirs  p n B e s e et - -~
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full-gcals propeller in many respects but the proper order of side-
force Tactor was obtained in most of the tests. An idea of the
importance. of blede angle can be obtained from figure 25.

N T - ’ '

Ti'ae; estimated neutrédl points swmarizing the static longitudinal
stability are presented in figures 26 and 27. Neutral points for

the £lap’/blow-up condition were determined from curves obtained by
meking cross plots of the data of figure 24. Above a 1lift coefficient
of about 1.07, whexre the ‘flap deflection reaches 50° (fig. L), the
neutral-point curves will merge with the Op = 50° curves. The flap
blow-up condition:results in less stability with the tail on and
greater stability with the tail off then.with the flap set at either 0°
or 50°. Tilting the thrust axis down 3° is shown to increase the
gtability for power-on conditions, but even then power has a decidedly
destabilizing inflvuence vpon the neutral-point location.

A positive ‘static mergin is required (refersnce 1) for speeds
above .1.MVg, in the 'power-on clean configuration; with the tilted

thrust line, this requirement is met. The flap blow-up approach
configuration shows a small measure of instebility for the rearmost
center-of ~gravity position at a 1lift coefficient of.1,0, but the
beneficial effects gained by btilting the thrust line should result

in gbout neutral stability. It should be noted that the power for the
approach configuration isg slightly too low for level flight at l.l5V'SL
(class IV eirplane, reference 1). _

Lateral stability.- The lateral-stability paremeters of figure 28
(original vertical tail, original dorsal fin) seem to be satisfactory,
with power having relatively small effect on the slope of yawing- and
rolling-moment coefficients. Tests through the yaw range (figs. 29
to 33) show somevhat different results. Power markedly reduces the
effective dihedral at large angles of yaw when the flap is deflected 50° s
and the yawing-moment curves are nonlinear so that for the power-on
clean configuration the directional stability mear V¢ = 0° is very
low. It can be seen that increasing the size of the vertical tail
greatly improved the directional stebility near V¥ = 0° and that
increasing the size of the vertical tail or the dorsal fin improved
the yawing-moment characteristics at large angles of yaw.

Tests with maximum up and down deflection of the right aileron
(fig. 35) indicate that the ailerons vemain effective up to the
stall angle, power off. .

Jet simulatbion.~ Except for the change of longitudinal-force
coefficient, the operation of the jet or free air flow through the Jet
prodvced only small changes in the model characteristics. (See
figs. 36 to 40.) Some of the changes of pitching-moment characterisigics
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with change of Jet operation that eppear in the date seem to be due
inaccurate test data, partly due to the low tunnel test speed and .
partly duve to- ineya,ct compensation of the loads introduced by ducting
the alr supply onto the balance frame. Elevator hinge-moment coeffi-
cients were not apprecicbly affected by operation of the jet,
indicating that the jet did not cha.nge 'bhe flow conditions a'b the

tall surfaces.

Ground. board..- ‘l‘he pi’cching-m'omen‘c data of figure 41 indicate
a rather sharp decrease in effectiveness of the elevator control at
deflections higher than 20° of up-elevator. Sufficient control is
available, however, to provide trim at a 1lift coefficient of aboub
1.8 (three -point a.tti'bude) for center-of -gravity positions as far
forvard ag the 19 percent mean aerodynamic chord position.

The data simulating take-off (figs. 42 to 4k) do not, of course,
inclvde the ground redctions on the wheels which must be considered
when estimating the control deflections for trim during the take-off
run. The propeller-torque coefficients, which strongly influence
the rolling—momen-t coefficients, are presented in figure 16. The
rolling moment is nearly zerd for the -crogawind talke-off data (fig. W)
but would have large negabive values for s crosswind from the right.

External stores.- For these tests (figs. 45 to 48) the model
was mounted inverted with no tare corrections applisd. The absolute
values of the data are therefore somewhat in error bub the increments
dve to the external stores should be reliable. The presence of the
external stores had very little effect on the stability characteristics
of ‘the model. An increase in the drag for the windmilling propelier
conditlon and an increase in the lateral force due to yaw can be
noted; all other effects are small or indeterminate.

Igolated horizontal tail.- The data of the isolated horizontal
tail (fig. 49) can be used to supplement data of the complete model
vhen only limited elevator characteristics were obtained. Proper
account should be teken of the dynamic pressure ratio and downwash
angle at the tail of the model when using the isolated horizontal tail
‘to estimate flying qualities.

CONCLUDING REMARKS

1)

Date are presented from which handling characteristics of the
Grumman XTB3F-l airplane can be esbtimated.
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The results of the longitudinal-stability. investigation show
that an improvement in nower-on stebility can be obtained by tilting
the thrust line down and that a spring-loaded flap whose deflection
decreases with increasing airspeed will cause the airplane to be less
stable than with the flap retracted or fully deflectéed.

La;beral stability tests mdicaﬁed that an increase in size
of the vertical %ail and of the dorsal fin gave more desirable
yawing-moment characteristicg than the original vertical tail and
dorsel fin. Aileron effectiveness was maintained up to the stall
angle, power oif,

Preventing air flow through the jet duct system cr simulating
Jot operation with unheated air produced only small changes in the
model cheracteristics. .

Sufficient elevator control was shown for landing in the ‘three -
vpoint attitude.

The Dregence of external s u'boreé ont the underside of the wing
has 1little eiffect on the stability characteristics of the model.

Tangley Memorial Aeronauwtical Laboratory
National Advisory Commitbee for Aeronautics
Langley Field, Va.

IR IV (X

/ }
~/John W. McKee
Aeronautical Engineer

{* W»N«V/.‘/l D Vlf';;‘x:“.f\., ek
Haymond D. Vogler by T.MeR
. - , Engineering Alde

Approved: /:;"? C T L A ST AT e,
g Hartley A. Soule

- ‘Chief of Stability Research DIL'V‘J.B:LOI].
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TABIE I

PHYSICAL CHARACTERISTICS OF GRUMMAN XTB3F-1 AIRPLANE

Weight and balance:

Des:.gngrossweigh’t,l'b..‘...’........,.u-l9,ll-70
Wing loading, 1D/6q FH o o o o o o s ¢ ¢ s o s 0 ¢ o v o ¢ s 355
Most forwerd center of -gravity, percent M«A«Ce o« » » « o o + 20.9
Normal center of gravity, porcent M«BeCe « o o« s o » o s + o 2641
Most rearward center of gravity, porcent MeAeCo o o ¢ « s « "+ 279

..¢-l.7t08.0

Vertical range, ebove ‘untilted thrust line, in.

Ving:
Spa.n,:f"b.--..».......o..............60.0
Area;sqft....;.......«....-......5148.7
Mean serodynamic chord, £H o« o o s o ¢ ¢ o ¢ o o ¢ ¢ o o o » 9.59
Airfoil gection at side of fuselage . NACA 23018 (Modified T, BE.)
Tip 50CHEION « o o o o s o o s o o o » NACA 23012 (Modified T. E.)
Incidenco, 88 + « « o o s s 0 o o s s s b s 4 0 e v b 0. 2
Dihedral,d.eg-cooln-not'oooooo--oootoon5
Aspeo‘tratio...;...............;.-..6.56
Taper ratio . » . T T -2 2 X
Sweevback, 30 percent chord 1ino, d8g « « + o+ v ¢+ ¢ 3 ¢« o o+ + O

High-1ift devices:
Center section of Wing « » o+ o s » » 0.25 to 0.30c slotted flap

. Full flep deflection is 50°
above a Lift ccefficlent of
1.07 and varies with 1ift
coefTicient asg shown in
figure k. Flap deflection
for take-off is 20°.

Ailsron ’ -
Area (one aileron) behind hinge line, 8¢ T5 « » o« o v + & o o 16.7
S:pan, £t « o 8 ® 2 6 8 8 & ® s € &6 BV B S 9 3 6 BT e 5 ® lO - 69

Vertical tail (original, fig. 5)

Area,sq_f’b‘a-.............-........’4-5.31
Finarea‘torud.derhinge, sq_ftoooatn-aoloo-c 31058
Rudder area aft of hinge, 8 £5 « » o« « ¢ s o« ¢ o o o« o s ¢ 13.73
Root-mean-square chord, rudder, ££ . s o ¢ o o o o« o » o & o LJEUT
Angle to airplane center line, deg + » » o ¢ o v s ¢ ¢ ¢ o o =2.0

. NATTONAL ADVISORY
© COMMITTEE FOR AFRONAUTICS
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- TABLE I - Concluded
PHYSICAL CHARACTERISTICS OF GRUMMAN XTB3F-1 ATRPLANE - Concluded

Horizontel tall:

'Area., 8¢ ft P & 0 & o 9 & 8 & 6 6 B o ¢ & 4. 8 F 8 8 e+ ‘s 136'8)4-
k, Span,-f'b 8 ® 8 8 8 9 6 8 ¢ $ % B B 6 B S 6 6 6 b 0 8 B o o 2’4--17
Asgpect YatlOo o o s 6 ¢ o 6 0 6 5 0 s 0 s 8 .t 8 e e s s e b e 11-027
Elevator gpan, TH ¢'¢ o ¢ o 2 ¢« ¢ 2 0 o ¢ 58 0 0 8 0 6 v o & 02].-80
Elevator area aft of hinge , 80 F T e o s 0 st v oa e e e ¥
Root-mean-square chord, elevator, £ o+ ¢ e o « o 3 « o » « 1942
_Incid.ence, d-eg © 5 6 6 6 o 8 % 4 s e s 8 &8 e 8 % s s.e s KRR 2-0 :
Control movement: , ] )
’ Stick .leng'bh, Ft o o o I R T T S S S S T T ST 1.k
Elovator, G868 + ¢ o« o s ¢ o« o 4 ¢« s o s v o » o « 30 up, 15 down
Degree olevator/degree stick travel +.v s-v'e s o o + o + » 0.895
Elevator tab, doZ « « o« v + 5 s o 4 ¢« s ¢ s o » o« o 15 Up, 20 dovn
Rudder pedal axrm, £5 « v o « o sy o + s ¢ ¢ o ¢ s « » o « « 0,917
Ru.d.d.er’ deg . P L T T I S N e s v s v s s 2945
Dogree rudder/degree pedal travel + o v s v o s o o s o o4 » XoTh
Rudder tab P deg 2 6 e % 8 8 4 8 3 % S 4 8 6 % 8 € 6 & & o v @ '.‘:20
Aileron P GBE o s o o 6 o 2 o ¢ 8 ¢ 1 4 s 5 8 s s 0 s 2 e s s ) '-'-17
Ailsron spring tab > AOE » ¢ ¢ ¢ 5 4 o s o s o w e s LT U P 15 dowm
Aileron trim tab, 68 + o o o ¢ 4 ¢ v ¢ 0 s 0 . e |

b..ti.:..-l:5

Power plant:
Engin.e -'-;0ooaaucoo-o/o.oo-'lP-.&‘W!R3350"2,+
Propellor go8r TALI0O "+ o ¢ s o 0 o 0 o 2 s o v 0 o o “0.4375 t0 1
Take-off power (engine alome) « « » « . 2500 hp at 2800 rpm (S.I.)
Jet unit , . . . Westinghouse 24-C unit (Static thrust = 3000 1b)

Propeller: .
Type ¢ 2 o 8 ¥ o s s s & .o e ¢ s o QCurtiss Elec-hric, Model 732."0
Diameter,ft ynoiao;.o-cqo.'n--nabo--cl3
Tumber of BladeS o ¢ o o ¢ s o o ¢ o o o 5 o 5 6 o s s 5 s o »

Landing gear:
Conventional (tail wheel) Retrastable type, with arresting hobk

NATTONAL ADVISORY
COMMITTEE FOR AERONAUTICS
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-

A S

GECMETRIC CBARACTERISTICS OF ORIGINAL AND MODIFIED VERTICAL TAILS

- . € s

R P - -

t

<o oo Tip " Base Bage
ey s .Ongﬁal sxtonded xtonded | extended
' 'IF 2.5 4dn. | 2.0 in. | 1.5 in.

;
N L I

Rudder spen along
hinge line, ££ . . . 1.080 .} 1.260. |.L.207 } 1.165

‘ » » 3

Rudder -i’oo:ﬁ¥1ﬁé§;z~: N Y . -
square chord, £, | 0.231 memmmnme | mmemmeem 0,236
ertical-tail :s_p.an. N AR R BECIPR
along hinge, line, £t . 1.055 | 1.263 1.022° ;1-3.‘80
&Vorticel-tail avea, . | .« . . - . | T
sg Tt . .| . 0.688.]. 0.7 . |' 0.856 0.813° |
Vertical-tail ' |
aspect ratio ] 1.62 2.06 1.74 B ¢ A

¢

Y

aAbove ‘hori-zo‘nta.l tail.

NATTONATL ADVISORY - -~ '
COMMITIEE FOR -AERONAUTICS
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TABIE III

HORTZONTAL, ~TATI, ORDINATES XTB3F-1 ATRPLANE

(2) Station, 0 chord length, 83 in.; elevator chord, 26 in.

. . Elevatér Nosge
Station Station | Ordinate _ . Station |Ordinate

(percent chord)| (in.) (in.) S (in.) (in.
1.25 1.038 1.38 513 0
2.5 1 2.075 1.93 . 5246 2.88
5 k50 | 2.70 53.9 3.8 -
75 Tl 6.225 3.26 T 55,2 Lok
10 4 8.30 3.68 " .57.0 4,34
20 ] 16.60 4,85 57.0 Straight
30. 7 1 21.90 5.206° 83:0 line
L ho : - 33420 5.60
50 . - 1 11,50 5ok Nose radius: 3.5 in.
60. - | h9.80 4,90 - ,
68.67 "1 57.00 %00 °
{hinge line)
68.67 5700 Straight
100 83.00 line
L.E, redivg: 1.17 in.

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
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TABLE ITI - Concluded

HORIZONTAL-TAIL ORDINATES XTB3F-1l AIRPLANE ~ Concluded

(v) Station,ll3hﬁ in.; chord length, 52.24 in.j
elevator chord, 22.19 in.

Elevator Nose

Station Station | Ordinate Staetion| Ordinate
(percent chord) (in.) {in.) (in.) (in.)
1.25 0.653 0.56 26.19 0
2.5 1.306 .79 27.30 1.56
5 2.612 | 1.07 28.41 1.86
M5 1 3.918 1.28 29.52 1.92
0 ., 5.004h 1.45 ~ 30.05 1.91
20 10.448 1.88 30,05 Straight
30 15.672 2.0k 52.04 line
o) 20.896 2,06 .
50 26,120 1.95 . |Nose radius: 1.6 in.
5752 30.05 1.7k -
(hinge line) _ .
57 .52 30.05 Straight “al

100 52,2k j} line
L.E. radins: 0.32 in.

NATTIONAI, ADVISORY
COMMITTEE FOR ATRONAUTICS
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FIGURE IEGENDS

Figure i.- }[‘hree ~view drawing of the ]§~scale model of the XIB3F~1 airplans.

Flgure 2.- System of axes and control-surface hinge moments and
deflectiong. Positive values of forces, moments, and angles are
indicated. by arrows. Positive values of tab hinge moments and
deflections are in the same directions as the positive values for
the control surfaces to which the tabs are attached.

Figure 3.~ The %-scale model of the Grumman XIB3F-1 airplane mounted

in the Langley T~ by 10-foot tunnel.
(a) Three-quarter front view, flaps up.' |
Figure‘ 3e- Conélud.ed. ) | :
(b) Three-quarter z;ear view, flaps down. ' |

Filgure k.~ Variation of maximum flap deflec*clon with 1ift coefficient
for the Gruwmman XTB3F~l airplane. )

Figure 5.~ Drewing of the original vertical tail of the %‘-scale model
of the Grumman XTLBBF-J. aa,rplane. )

Figure 6.- Modifications to vertical tail of the -Jé-soale nodel of
Grvmman XTB3F-1 ailrplane. .

1

Pigure T.- Homzon‘bal tail of the :-—scales nodel oi‘ 'bhe Grmmnan

T XTBIE ~l airplane’

Figure '8.~ Schematic diae;ra.m of th¥ust line revision maﬂ.e on the
g-scale model of. the Grumman XTB3IF-1 airnla.ne.

Figure 9.- De'bails‘ of se'blip for_,ie*t-simulatﬁ:o'n tests. er.mnanv
XTB3F-1 air'olane ‘model (l-scale) o

Figure 10.- Setup used for jet-smula*b:xon tests on Grumen XTB3F-1 .
madsl ( 8-scale) '

Pigure 10.~ Continued.

Figure 10.- Concluded.
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FIGURE LEGENDS ~ Continued

Figure 1l.- General arrangement of oxternal stores tested on %-scale
model of Grumman XIB3F-1 airplane.

"(a) Front viev.
Figure 1l.- Continued.
! (b) Three-guarter front view.
Figure 1ll.- Concluded.

{c) Detail of gun package.

‘

Figure 12.- Location of model with respect to ground board; o = 0°.

Figure 13.- The %—scale model of the Gruman XTB3F-1 airplane mounted
in the tunnel with ground board in place.

Figure 1llt.- Calibration of propeller used on ]é-scale model of the
Grumman XTB3F-l airplane. D = 1.625 ft. ’

Figure 15.- Variation of effective thrust coefficient with 1ift
coefficient for the Grumman XIB3F-1 alrplane.

Figure 15.- Concluded.

Figure 16.- Model torque coefficient and estimated variation. .of
effective thrust coefficient with ailrplane velocity during take-off
for the Grumman XTB3F~l airplans. Military rated power.

Figure 17.~- Variation of tor@e coefficient with lift coefficient for
the %~scale model of the Grummen XTB3F~l airplane and the protatype
airplane with R3350-2k engine and Curtiss electric propeller.

Figure 18.- Comparison of mags flow of air into wing ducts obtainsd
- in model tests with full-scale CGrumman XTB3IF-1l alrplane data.

Figure 19.- Aerodynamic characteristics in pitch of a %-scale model
of the Grummen XIB3F-1 airplane. Glide configuration.

(2) Original thrust line.
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FIGURE LEGENDS =~ Continued

Figure 19.- Continusd.

(b) Thrust line tilted down 3°.
Figure 19.~ Continuved.

{b) Continued.
Figure 19.~ Concluded. ‘

(b) Concluded. -

Figure 20.- Aerod.;}namip cheracteristics in pitch of a -é—scale model
of the Grumman XTB3F-l airplane. Power=-on clean configuration.

(aj Original thrust line.
Figure 20.~ Continued.

(b) Thrust line tilted down 3°.
Filgure 20.- Continued.

(b) Continued.
Figure 26.- ‘Concluded.,

(b) Concluded.

Figure 21.- Aerodynamic characteristics in pitch of a %‘—écale model
of the Grummsn XTB3F-1 airplane. ILanding configuration.

(a) Original thrust line.
Figure 21.- Continued. ‘

(b) Thrust line tilted down 3°; i, =2,25%
Figure 21.~ Goncluded.

(b) Concludéd..
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FIGURE ILEGENDS -~ Continued

Figure 22.- Aerodynamic characteristics in pitch of a %-scale nmodel.
* of the Grumman XTB3F-1l sirplane. Approach configuration.

(a) Originsl thrust line.
Figure 22.~ Continued.

(b) Thrust line tilted down 3°.
Figure 22.~ Conbtinued.

(b) Continued.
Figure 22.- Concluded..

(b) Concluded.

Figure 23. Iongitudinal trim changes dwe to power and flap deflection
of a 8-scale modsl of the Grumman XTB3IF-1 alrplane. Thrust line
tilted down 3°, i, = 2°15°'.

Part A

Figure 23, - Contit}'ued.
farf?B ) \. -’ ;';

Figure 23.- Continued.
Part C

Figure 23.- Concluded.
Part D

Figure 2b.- Effect of various wing~flap deflections on the aerodynamic
Ccharacteristics in pitch of a :-]-‘-scale model of the Grummen XTB3F-1
airplane., Thrust line tilted down 30,

(a) Tail off; windmilling propeller.
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FIGURE LEGENDS - Continued -

Figure 24,- Continued. o

(b) 1y = 2,0°; windmilling propeller.
Figure 24.- Continued. ‘ ‘ \

(c) iy = 4.8%  windmilling propeller.
Fiéure ol éontinued.. '

(a) Toil off 3 half normal rated powsre.
Figure 24,- Continued. |

(e) i, = 2,0°; half normal rated power,
Figure ol, - Conclud.ed.

(£) i = %.8%; half normal rated power.

Figure 25.~ Effect of propeller blade angle on aerodynamic characteristics
in pitch of a Jé--sc:ale model of the Grumna.n X§B3F-l airplane. To! = 0;
8p = 0% = 16.37 pounds per squere foobk.- - - "y

Figure 26.- Effect of flap deflection on neutral. pomn’c location of the
%-‘scale model of ‘the Crrmnman X’EB?,I‘-]. airpla.ne. Thrust line tilted
aown 3 .

' (a) W:.nd.mlling propeller.
Figure 26.- Concluded. -
(b) Helf normal rated power.

Pigure 27.- Effect of th:cust line tilt on neutral point location of the
%-scale model of the Grumman X‘I’BSF-J. airnlane. N

(a) 8¢ =0°
Figure 27.- Concluded... ..

(b) 8 = 50°
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FICURE LEGENDS ~ Continved

Figure 28.- lateral stability parameters-of & %-s‘oale model of the

Grvmmaen XTB3F-l. airplane. Original vertical tail; original .~
dorsal fin. . .

(a) ® =0°
Figure 28.~ Concluded.
(b) 5f - 500 . - i M | .
Figure 29.~ Aerodynamic characteristics in yaw of a %-scalé iﬁ&dei of
the Grummen XTB3F-1 airplene. Glide configwration. '

(a) @ = -.9% dp; = -2°15"; original vertical tail;

original dorsal fin.
Figure 29.- Continued. |
A(a.) Concluded; 8, .= o°
Figure 29.- Conbtinued.
(b) o .—;)8.90 5'~ ifin= 7-2915' ," original verticai tail; origina:il:
dorsai fin, ' |
Figure 29.~ Continued.
(b) Concluded; B, = 0°
Figure 29.- Continued. -
(¢) a = 8.9 original vertical tail; no dorsal fin.
Figure 29.- Continuved. K

(d) @ =1.3°% 1.5-inch bage extension on vertical tail; original
dorsal fin. .

Figure 29.~ Continued. ) L

(&) Continved.
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FIGURE IRGENDS - an'binued.

Figure 29.~ Concluded.
(8) Concluded; B, = 0°

Figure 30.- Aerodynamic characteristics in yaw of a %—sq@le_mod.el of
the Grurman XTB3F~1, airplane. Power-on clean configuratioh.

(a) o= T.9% ipip = “2°15'; original vertical té.il; original
dorsal fin. ' - -

Figure 36.- Cén’cinued.
(a) Concluded; &, = 0°

Figure 30.- Continued. B

(b) o= 17.99 original vertical tail; nd.dorsal fin.
Figure 30..-~C'or:i‘bil'u§ﬁd.'. R LI RV PR |

(c) o« = 8.2 original vertical tail, -
Pigure 30.~ Continued.

(d) @ =9.2°; 2.5-inch tip extension on vertical tail.
Figure 30.~ Continued.

 (a) Combinued.

Figure 30.=- Continued.

(d) Concluded; original d;)rsai fin; dps, = -2°15%.
Figure 30.~ Continued. *

(e) o = 9.29 o-inch base extension on vertical tail.
Figure 30.- Continued.

(e) Concluded.
Figure 30.~ Continued.

(£) o= 8.5° 1.5-inch base extension on vertical tail;
original dorsal fin. -

e e = e e ————t  m e < A T M s e ;
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FIGURE LEGENDS - Continved

Figure 30.- Conclvded.
() Concluded.

Figure 31l.- Aerodynamic characteristics in yaw of a %—scale model of

the Grvmman XTB3F-1 airplane. L‘a.nding configuration; original
dorsal fin. . :

1

(a) «=11.8% i, = -2015'; originsl vertical taeil.

[

Figure 31.- Continued.
(a) Concluvded.
Figure 31l.~ Continued. '

\
(b). L= 9.60; l.5-inéh base extension on vertical tail.

Figare 31l.~ Continued. '
(b) Continved.

Figure 31.- Concluded.
.{p) Concluded.

" Figure 32.- Aerodynamic characteristics in yaw of a ‘]‘:-scale model
of the Grumman XTB3F-1 airplems. Approach configuration.

(a) @ =5.6% ip;, = -2°15'; original vertical tail;
" original dorsal fin.
Figure 30.- Contimued.
{a) Continued. ’ . o "
Figure 32.- -Cor:tim".ed..
(a) Continuved. . o Y

 Figure 32.~ Continued. C e

(2) Concluded.

e o e st e i o e
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AN E v FIGURE LEGENDS - Continved
Figure 32~ Continued.

(b) @ = 7.3°% ipsn = -2°15'; 2-inch base extension on vertical
tail.

Figure 32.~ Continued.
(v) gc;ﬁ%inued;-

" Figuwe 32.~ Continued.
"(b) Concluded.

Figure 32.~ Continued.

(e} @ =6.7° 1.5-inch base extension on vertical tail;
original dorsal fin. . ' -

Figure 32.~ Concluded...
(c) Concluvded.

Figure 33.~ Aerodynamic characteristics in'yaw of a ]éj-scale model of
the Grumman XTB3F-1 alrplane. Wave-off com‘_’igmré:bion.

(a) o = 10.1°; 2-inch base extension on vertical tail.
Figure 33.- Continved. "

(o) Comtinued.
Figure 33.~ Continuved.

(a) Concluded; original dorsal fin.

A\

Figure 33.~ Continved.

(b) @ = 8.7°% -.l‘.;j-':'.’ht:h base extension on vertical tail.
Pigure 33.- Continued. ‘

(b) Continued. -
Figure 33.- Concluded. .

(b) Concluded; &, = 0% .

e e i e e e e e i it 2 W S oo g A g e SR e s <=
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FIGURE LEGENDS - Continued

Figure 34.~ Effect of Eropeller blade angle on aerodynamic character~
igtics in yaw of a g-scale model of the Grummen XTB3F-Ll airplane.

To' = 0; B = 0°; ¢ = 16.37 pounds per square foot.
(a) o= .8°.
Figure 34.- Concluded.
(b) o = 8.8°,

Figure 35.- Aileron characteristics of a %-soale model of the
Gruman XTB3F-1 airplane. Windmilling propeller; & = o°.

(a) 6lide configuration.
Figure 35.-~ Concluvded.
(b) Ianding configuration.
Figure 36.~- Effect Voz?_ Jet simulation on the aerodynamic characteristics
in pitck of a %E-s_cale amodel of the Grumman XTB3F-1 airplane. By = 0°,
(a) 'Prc;vpe}ler off; flow condition  "P".
Figure 36.- Conbtinued.
(a) Concluded.
Figure 36.- Continued.
(b) Propeller off; flp;'r..-qond-i’bidn-- T,
Figure 36.~ Continued.
(b) Concluded.
Figure 36 .- Conbinusd.
(¢) Propeller off; flow condition 'S™,
Figure 36.- Continved.

(c) Concluded. .
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PIGURE LEGENDS -~ Continued

Figure 36.- Continved.

(a) Power-on cléan; flow condition "P".
Figure 36.- Conbinued.

(&) Concluded.
Figure 36.- Conbtinuved.

(d) Power-on clean; flow céndition_ T,
Figure 36.- Concluﬁ.ed..

(e) Concluded.

L}

Figure 37.-~ Effect of Jet simulation on neutral poinfa location of the

Jé'-sca.le model of the Grummen XTB3F-1 airplans. O, = 0°
i

Figure 38.- Effect of airflow through the duct system on the asrodynamic
characteristics in pitch of the ]g‘-scale model of +the Grumman XTBIF-L
airplans. ig = 2.16° ; lending configuration.

Figure 39.~ Effect of Jet simulation on the aerodjrnamic cheracteristics
in yaw of a é-scale model of the Grumman XTB3F~1 airplane. Glide
configuration; Cy = .97; o = 9.8°; proveller off.

Figure 39.~ Concluded

Filgure 40.~ Effect of airflow through the duct system on the aerodynamic
characteristics in yaw of the ]J-scale model of the Grumman XTBIF~1
.. airplane. ILanding configuration; o = 11.8%.

Pigure 41.~ Berodynamic characteristics in pitch of a %-scale model of

the Gruvmman XTB3F-1 a.irﬁlane with grovnd board in place. ILanding
© - configuration; B = 25°; original thrust line. -

(a-) 6@ = Ool
Figure 4.~ Continued.

(p) iy = 2.25°,

[
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FIGURE IEGENDS -~ Continued

Figure 4l.- Continued.
(b) Continuved.

Figure U41.- Concludsd.
kb) Concluded.

Figure 42.- Aerodynamic characteristics of a %-scale model of the

Grummen XTB3F=1 airplane with ground board in place. Take-off
configuration; B = 25°; ¥ = 0°.
(a) o = 0% original thrust line.
Figure 42.- Combinued.
(a) Continued.
Figure bo.- Continued.
(a:).. anciué.ed. |
Figure 42.- Continued.
. (b) o =11.5% or:{ginél thrust line.
Figare 42.- Continued. '
(v) Contit.med..
Figure L2.~ Continued.
- (v) _Concluded.. |
Figure h2.~ Continuved.

(¢) @ = -.1° thrust line tilted, down 3°.

5

Figiﬁ*e ho,.~ Continuved.
(c) Concluded.
Figure L2.- Continuved.

() @ =11.3°% thrust line tilted dowm 3%; i, = 2.25°.
. ,
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FIGURE IEGENDS ~ Continuved

. Figure 42.~- Concluded.
() Concluded.

Figure 13.- Effect of rudder deflection on the aerodynamic character-
istics of a %—scale model of the Grumman XTB3F-l airplane with the

ground board in place.- Take-off configuration; B = 15°; v = 0°%;
original dorsal fin; ipsy = -2°15%.

(a) @ = 0% ‘original thrust line; original vertical.féil.
Figure 43.- Continued., |
(a) Continved.
Figqge-h3.- Continusd.
(a) Concluded.
Figure 43.- Continved.
(b) o = 11.5°; original thrust line; oriéinal’%e?ﬁicél tail.
Figure 43.- Continued. R '
ALY Continued.=
Figurse kJ.» Contlnued.:‘
. (b) Concluded -
Fig‘v:c'e-~7+3.’=- CGontinved.,” - - T -

(¢) o =11. ho - 1. 5~1nch base eXtension on vertical tall,
thrust line t11ted domn 3°. .

Pigure 43.- Continued.
(c) Contlnvea.'

Flgure 43.~ Concluded.

(&) Conoluded.
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FIGURE LEGENDS - Continued

Figure bk.~ Effect of rudder deflection on the asrodynamic character-
istics of a %~scale modsl of the Grumman XTB3T-1l airplane with the

ground board in place. Simvlated take-off in a 17.6 m.p.h. i
crosswind, from ’che left,“at 90° to-the flight pathj teke-off
configurationy = 11, hé B = 15° “1l.5~inch basge ex’cens:.on on
vertical tailj original dorsal fin; thrust line tilted down 3°;

ipsn = 29157,
Fi@)l’e h‘h‘o - Con-tinuedo
Figure 4b.- Coneludsd.

Figure 45.- Effect of external stores on the aerodynamic character-
istics in pitch of a %—scale model of the Grumman XTB3F-1 airplane.

Thrust line tilted down 3°.
(2) Glide configurabtion.
Figure 45.- Concluded.
(b) Power-on clean configuration.

Figure ll-o. Increment in neutral-point location dus to external stores
for =& 8~scale model of the Grummen XTB3F-L a.:.r‘olane.

F:Lgure 7.~ Effect of external stores on the 1a’ceral stability
paremeters of a g—scale model of +the Grumman XIB3F-1 airplane.
Large dorsal fin; l.5-~inch base extension on vertical tail.

(a) Glice configuration.
Figure 47.- Concluded.
(b) Power-on clean configuration.

Figure 48,- Effect of external stores on the aerodynamic character-
isticg in yai-r of_a':-]‘--scale model of the Grumman XTB3F=-l airplane.
Large dorsal fin; 1.5-inch base extension on vertical tail.

(a) Glide configuration; o = -1.1°, Cp = 0.1l
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FIGURE LEGENDS ~ Concluded

Figure 48.- Concluded.

{

15

(b) Power-on clean configuration; o = 9.80, CL = 1.05.

Figure h9.- Aerodynamic characteristics of the isolated horizontal

tall of & é-scale model of the Grumman XTBBF*l airplans..

_ 00 o
(a) Set = Q 3 sfa\ﬂ'bail = 0",
Figure 49.- Continued.
(2) Concluded.
Figure 49.~ Continuved.
= 0%, - 0°
(b) 8o =075 Bporagy =

Figure 49.~ Conbinved.
(v) Concluded.

Figure )4-9o" Continued.
(c) B =0 Bs,, = o°.

Figure 49.~ Concluded.

(¢) Concluded.
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Figure 22 +—- System of axes and control-surface hinge moments
and deflections. Positive values of forces, moments, and
angles are indicated by arrows. Positive values of tab
hinge moments and deflections are in the same directions
as the positive values for the control surfaces to which
the tabs are attached.
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(a) Three-quarter front view, flaps up.

"

Figure 3.~ The -1--sca1e model of the Grumman XTB3F-1 airplane mounted in t
8 Langley 7- by 10-foot tunnel,
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(b)

Three-quarter rear view, flaps down.

"igure 3.- Concluded,
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: Figure & .-Drowing of the original vertical tail of the f4-scale
) of the Grummaon X TB3F- cirplone.
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Fig. 6

Tip extension

Large dorsal fin

Area =0.180 sg ft-——&/
Original dorsal fin
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a——Vertical Tor! span —=i

Base extension

NATIONAL ADVISORY
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Figure 6.—Modifications to vertical tail of the *3-scale

model of Grumman XTB3F-| airplane.
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Frgure 8.— Schemaftic diagram of 1rust line revision /ma
on 1he /&-scale moae! of rthe Grumman X7B3F-7 air
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gure 9 - Detajils of sellUp for jet-Simulation
Figure 9 tests. Grumman XTB3F-] airp/lane mod:
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Figure 10.- Setup used for jet-simulalion tests on Grumman XTB3I'-1 model ( =-scale),
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Gas package

NACA LMAL 47326

(2) Front view,

Figure 11.- General arrangement of external stores tested on é_—scale model

Grumman XTB3F-1 airplanec.
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Three-quarter front view,

Figure 11.- Continued.
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(c) Detail of gun package.

Figure 11,~ Concluded,
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Figure 13.-

MAC A
AAL 45153

The .H..ﬂmomHm model of the Grumman XTB3F-1 airplane mounted in the tunnel with
8i ground board in place.
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(b) Concluded,
Figure 19.,-~ Concluded.
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Fig. 20a .
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{a) Original thrust 1ine.

Aherodynamic characteristics in pitch of a 1/8-scale model of the Grumman XTB3F-1

Pigare De-

Power-on clean configuration.

airplane.
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Figure 27.~ Effect of thrust line t1lt on neutral point location of ‘the 1/8-scale model of the
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Fig. 29a
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Figure 29,- Acrodynanic characteristics in yaw of a 1/8-scale model of the Grumman XTBIF-1
airplane. Glide configuration.
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Figure 46.- Increment in neutral-point location due to external stores for a 1/8-scale model
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Figure 47.- Effect of external stores ocn the lateral stability parameters of a 1/8-scale model

of the Grurpmean XTB3F-1 airplane. Large dorsal fin; l.5-inch base extension on
vertical tail,



NACA RM No. L7G17

Fig. 4Tb

. i
RN
2 “
- "
- At
AN AT = e o
m
\J
Store
o 1T of
A Ie
m
WV
w2 )
¥
=YD
A\ vy -
a [
Rgvsrs _HL A L 3\
r ~
g4
- - o
7/
NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS .
2 12
el \lcoerfticient 4y
o R
| N R []

{b) Power-on clean configuration .

Figwe 4 .~ Concluded.



o
_ Y
4
< Qx_
T
NRE
N
Q
L T
T
o TN
: IN=
1l
- 8§
o~ AN 3B
- T
S|
Sw il N
b AL
§ Lt
=
=
Q
1]
5 =
: 1)
‘\
N
'] iR .
[+ g - N
NEEN ﬂ' N I O 1O A O Y T :
S K e ) -
: o =3 2 ~f 1 O 1O 210 3
: Anglel off vaw
S N Y IO Y Y T 3 . T

(a) Glide confipwation; a= -1.1°, Gy = 0.1 .

Figmwe 48.- Zffect of externe) storss on the aerodymamic characteristics in yaw of & 1/B8-scale
model of ths Grumman XTB3F-1l airplane, ILarge dorsal fin; 1.5-inch base extension
on vertical tadile




| S ——

NACA RM No. L7G17

Fig. 48b

L]
— ]
! T - 7
\ %” f
; 49 .
- Q Y. >4 , N
O -
U . -
T .
I !
. - " o
T 7 p -
< A i N 86
Y N A
BN PY: %] N
o ‘\ Stdred Ol
o y O _loff i S
[w & )~E&P‘ O s \J
q\ . % \ I ™
% : dz
N - . S
N f =
- ke
" ‘ . ] At
RS 119
‘\ S . CANELY
VL & 3
, AN §
Q \pu 3
- k -
- . Y. ¥ &
[ 2
2 4 \
O ’ A g
S - 3
+ - o
Q [ R
-
o)
g n reg
. XA
’/
Y Y.a ﬁ/
; (7
Q 1 27 .
S 2
o ‘
P B Sl _ NATIONAL ADVISORY
~ COMMITTEE FOR AERONAUTICS
o
Q4 v <
ALY
-30 120 +/ Q /L y
nal " F 3
7 7|

{b) Poner~on clean confipuration; a = 9.8 , Cp= 1.05.
Fipure 48.- Concluded ,



NACA RM No. L7G17

Fig. 49a

j208: I : i
i NATIONAL ADVISORY
OMMITTEE FOR AERONAUTIC

o 0
{a) 6% =0, Sgantas; = 9 -

Figure 49.- Aorodynamic characteristics of the isclated horizontal tail of a 1/8-scale nodel
of the Grwmman XTB3F-1 airplane.

!
-

.
o n—— e s P

|
L



Fig. 49a conc.

,.VA . n
10 NG
1 14 ] -
Ll N 'NATIONAL ADVISORY T
Lol i T T3 L ixl COMMITTEE FOR AERONAUTICS o v
2
-! ) v+ oty e 7 _2 puy I‘:’ l -
17404 2K .
A (34
i
(a) Concluded. -
Pignre 49,~ Continued.
€
;
i



NACA RM No. LT7G17

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTIC.

/@ :

°. 0
() 8g = 0% Bantasy = ©°-

Fipure 49,- Cantinued -

Fig. 49b



7T

it

T

NATIONAL ADVISORY
OMMITTEE FOR AERONAUTICS

Fig.

49b conc.

{v) cocluded.

Figure 49,~ Cantinued.

S vt o e e =



' e NACA RM No. L7G17

i 77/ TTAraH

(0) Ge = 0°; Get = Oo.
Fipue 49,~ Continued .,

Mmoo



Fig. 49c conc.

NACA RM No. L7G17

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

.

(c) Conciuded

9.~ Concluded .

4

Fignre

-

o e e



i

3 1176 01437 5266




